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ABSTRACT   
One of the biggest issues with ultra-early planting of soybean [Glycine max (L.) 
Merr.] is the lack of research that has been conducted. This study is designed to increase the 
knowledge base of soybean planting dates by looking at ultra-early (March) versus early 
(April) planted soybean in south-central Illinois. Field research was conducted in two fields, 
near Morrisonville, IL over the 2017 and 2018 growing season. In 2017, the March planted 
soybean required 19 days to gain 121 GDD for emergence to start. Compared to the April 
planting date where emergence was in 7 days with 123 GDD accumulation. In 2018, it took 
38 days and 122 GDD for the March planted soybean to start emergence. In comparison, the 
April planting had emergence in 11 days at 125 GDD accumulation. There was no significant 
grain yield difference (p = 0.7090) for soybean planted in March compared to soybean 
planted in April. Overall, the mean grain yield for the March planting date was 89.02 bu/acre 
while mean grain yield for the April planting date was 89.25 bu/acre over the course of a two 
year period. The biggest influence on grain yield was year over the two year period (p < 
0.001). Yet, not when we look at variety by year interaction (p = 0.2852). In conclusion, this 
study found that, planting soybean ultra-early, March, compared to early, April, did not 
increase yields. 
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INTRODUCTION 
One of the biggest issues with ultra-early planting of soybean [Glycine max (L.) 
Merr.] is the lack of research that has been conducted. The concept of ultra-early planted 
soybean is to plant approximately four weeks earlier than current university 
recommendations for Illinois. Current recommendations for soybean planting in Illinois is the 
first half of May for optimum yield (Nafziger, 2009). Also in Iowa, there was a 79% 
likelihood of attaining a higher yield by planting the last week of April or the first week of 
May (Pedersen, 2004). Planting soybean ultra-early for south-central Illinois would be 
considered from mid-March to early April. Some research suggest that there is a yield 
advantage to plant soybean earlier than recommended. Iowa State University conducted 26 
years (1976-2001) of planting date studies on soybean which suggested that planting before 
mid-May obtained the higher yield (Pecinovsky and Benson, 2001). Recent research also 
suggest higher grain yield can be realized with early planting compared to current 
recommendations (Pedersen, 2004). This trend could mean there is still the possibility of a 
yield advantage by planting ultra-early versus early.  
Since soybean is a photoperiod sensitive short day plant, yield is dependent on 
planting date (Bhatia et al., 1999). The photoperiod response of soybeans controls the length 
of the vegetative stage, ripening stage, and the harvest index of the soybean plant (Bhatia et 
al., 1999). Presently the last week April and early May planted soybean are recommended in 
the Midwest, U.S. to attain optimal agronomic yield. Studies suggest that increasing the seed-
fill duration could improve soybean yield due to the positive correlation between grain yield 
and seed-fill duration (Rowntree et al., 2014). One way to increase the seed-fill duration is to 
plant earlier, which allows more solar radiation accumulation throughout the growing season. 
 5 
 
In addition, farmers have come to expect more revenue from corn compared to 
soybeans. However, according to the University of Illinois, soybean were more profitable 
than corn in 2016 and 2017 (Schnitkey, 2018). Anecdotally, as farmer’s plant soybean earlier 
they perceive a positive correlation between early planting date and increased grain yield.  
As a whole, farmers are planting soybean earlier compared to years past. The typical 
soybean planting date across the United States has slowly crept earlier in the calendar year 
over the past three decades (Rowntree et al., 2014). Conley and Santini (2007), reported 67% 
of Indiana farmers were planting approximately one to three weeks earlier compared to ten 
years ago. In addition, the USDA has reported that planting progress has moved up roughly 2 
weeks across the U.S.; where in 1998 planting began around the second week of May 
compared to 2018 where planting progress was reported in the last week of April (USDA-
NASS, 2018).   
Plating delay of soybean was based on farmers’ belief that seed needed to be planted 
into optimal soil temperatures (77°F to 86°F) to achieve maximum yield (Pedersen, 2004). 
Soybean will begin germination if soil temperatures are below the ideal temperature range, 
50°F, so long as other soil conditions are optimal (Pedersen, 2004). However, suboptimal soil 
temperature at planting will delay emergence and slow growth rates but it appears yield is 
unaffected. It was determined that the last week of April to mid-May is consistently the best 
time to plant soybeans to reach optimum yield even though soil temperature was not in the 
optimum range (Pecinovsky and Benson, 2001). With yield benefits of planting early, some 
farmers are still hesitant to plant soybean early. With the current trend of earlier soybean 
planting dates more research is needed to verify yield advantages farmers perceive from 
planting soybean ultra-early. 
 6 
 
One motive why farmers are afraid of planting soybean early is due to the possibility 
of a killing spring frost event. However, from 1976-2001 in an Iowa soybean planting date 
study there was not a killing frost which reduced plant densities (Pecinovsky and Benson, 
2001). This is due to the delayed emergence that is seen with early planted soybean. It has 
been projected that it takes 10 to 14 days for soybean to emerge and by that period the 
possibility of a late spring frost would be significantly reduced (Bruin and Pedersen, 2008). 
Looking at the dates from the Illinois State Water Survey (2019) the median date of the last 
32°F freeze in Montgomery Country, IL is April 9. If soybean are planted in late March, 
emergence would be expected around April 10 or later, avoiding the impact of frost injury 
killing the plants or reducing the plant density. However, since there is a chance of frost after 
the April 9 median last frost date, this could also mean the soil is colder and wetter which 
would also cause concern for further emergence delays and increased susceptibility to 
seedling disease infection. 
While cold soil temperatures cause soybean to have reduced seedling vigor, there is a 
yield advantage from early planting. One main concern with planting early into cold and wet 
soil is the increased risk for soil borne seedling diseases. However, technology and 
management practices are accessible to farmers allowing them to take advantage of early 
planting and increase soybean yield (Pedersen, 2004). To alleviate the risk of seedling 
disease infection, the use of seed treatments may be necessary. Approximately 70% of the 
soybean seed sold in the Midwestern, U.S. during the 2013 growing season contained a seed-
applied fungicide treatment (Gaspar et al., 2014). This has increased from only 8% percent in 
1996 and from 30% in 2008. Fungicidal seed treatments defend against early-season seedling 
diseases such as Fusarium spp, Pythium spp., Phytophthora sojae, and Rhizoctonia solani 
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(Gaspar et al., 2014). Likewise, management tactics, such as variety selection, allows farmers 
to select varieties with high tolerance to seedling diseases. The use of seed treatments and 
selection of varieties with a high disease tolerance will help reduce the impact of the cold, 
wet soils which are likely to be experienced during germination, emergence, and early 
growth.  
Sudden death syndrome (SDS; Fusarium virguliforme) is another early season disease 
that is important to farmers. Sudden death syndrome is a common disease associated with 
early planting but can be managed by variety choice. Current research shows that there is a 
negative relationship between SDS and yield (Roy et al., 1997). Infection of SDS is related to 
cool soil temperatures and excess soil moisture in the soil profile. Suitable selection of 
varieties that are unaffected by SDS can decrease the impact on yield (Roy et al., 1997). 
ILeVO® seed treatment (BASF, Ludwigshafen, Germany) is also effective management tool 
to reduce the severity of SDS (Adee et al., 2016).  
A key early season insect pest is the bean leaf beetle (Cerotoma trifurcate). Feeding 
by the bean leaf beetles could limit the benefit of early planting and reduce overall yield 
potential. Bean leaf beetles overwinter in the residue of the previous soybean crop and 
emerge in early spring (Hunt et al., 1994). Beetles that emerge are attracted to the first 
emerging soybean fields and can begin feeding as early as three days after emergence (Hunt 
et al., 1994). Bean leaf beetle feeding can injure the cotyledons as well as cause severe 
defoliation resulting in decreased plant densities, decreased plant height, and delay in canopy 
growth (Hunt et al., 1994). Likewise, bean leaf beetles are a vector for bean pod mottle virus 
(Comoviridae). Soybean infected with bean pod mottle virus can have a yield loss of 10% to 
40% (Ghabrial and Schultz, 1983). To reduce the impact of bean leaf beetles a farmer is able 
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to use an insecticide seed treatment. The insecticide seed treatment will reduce the feeding 
that is typically seen on early planted soybean.  
Weather is still the dominant factor controlling soybean development and yield in the 
upper Midwest, U.S. (Pedersen and Lauer, 2007b). Planting date can result in the timing of 
environmental stresses within the growing season which can affect growth and development 
(Rowntree et al., 2014). A soybean plant is able to compensate for environmental stress by 
aborting flowers, pods, and/or seeds. Stress during flowering, seed set, and seed filling can 
reduce yield significantly (Pedersen and Lauer, 2004a). It has been shown that a later planted 
soybean has a higher flower abortion rate compared to earlier planted soybean (Robinson et 
al., 2009). With a higher flower abortion rate in later planted soybeans, the plant will develop 
fewer pods and may result in reduced yield. Soybean that are planted earlier are more likely 
to avoid environmental stresses better which can result in a higher yield. Nevertheless, early 
planting does not always produce more yield; yield is highly subjective to radiation 
accumulation and sufficient water availability (Bhatia et al., 1999). Soybean that are planted 
earlier can result in better stimulation of growth which can benefit overall yield potential 
(Bruin and Pedersen, 2008). 
As farmers plant soybean earlier, it is essential to recognize that an earlier planted 
soybean will have a longer vegetative growth duration compared later plantings (Rowntree et 
al., 2014). In addition, early planting can result in more nodes per plant since the vegetative 
and reproductive stages are extended. Increasing the number of pods per plant, on average, 
has a greater chance of increasing yield. The major components of soybean yield are the 
number of seeds per plant and seed mass (Robinson et al., 2009). Early planting has 
consistently improved yields through an increase in the number of seeds per plant (Bruin and 
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Pedersen, 2008). Planting early can stimulate early initiation of the seed filling stage which 
can lengthen this timeframe. Early planting allows the soybean to capture more and higher 
quality radiation compared to later planted soybean (Robinson et al., 2009). If the plant is 
able to capture more radiation there is a higher chance for more yield potential. Lastly, 
delayed planting can result in reduced biomass, pods per plant, and days to maturity; which 
can negatively affect yield (Bhatia et al., 1999). Earlier planting can result in the soybean 
reaching full potential and maximizing yields. With planting soybean ultra-early the crop will 
be able to reach maximum biomass potential. This can result in more consistent high yielding 
soybean and a higher economic return for the farmer. 
This experiment is designed to gain a better understanding of grain yield response to 
ultra-early versus early planted soybean. This experiment will determine if planting ultra-
early in south-central Illinois has an advantage over early planting. If there is a difference, 
positive or negative, further exploration will be needed to understand why there is a response. 
This study is to determine if cold soils affect overall emergence of soybean. In addition, does 
planting soybean in March have a significance yield advantage over April planted soybean.  
 
MATERIALS AND METHODS 
Field studies were conducted in fields in south-central Illinois, near Morrisonville, IL, 
in 2017 and 2018 (Picture 1). The trial consisted of two target planting dates, mid-March and 
mid-April. Field locations were different each growing season. In 2017, the previous crop 
was soybean while in 2018 the previous crop was corn. The treatments were 15 feet wide (6, 
30-inch rows). The total width of the trial was 240 feet wide not including border area. The 
border area was 60 feet wide on each side of the plot to avoid interference from the 
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neighboring field. The overall length of the plot was 387 feet in 2017 and was 491 feet in 
2018. Treatments was assigned using a random number generator (Table 1). It was also 
determined that the randomized design was appropriate for this plot and was used 
accordingly. After the plots were assigned, flags were placed in the field to show where each 
plot was located. Asgrow 36X6 (AG36X6) and Asgrow 39X7 (AG39X7) soybean varieties 
were used both years of this study. The two varieties had a 0.4 maturity group spread which 
allowed the study to explore that interaction effect of maturity and planting date on yield. 
Also, since SDS is a major influence on early planted soybean, one variety (AG36X6) was 
picked with a weak SDS rating and one variety (AG39X7) with a stronger SDS rating. 
According to Monsanto (2019a; 2019b) AG36X6 had a SDS rating of 4 while the AG39X7 
had a SDS rating of 3. Both varieties were treated with Acceleron seed treatment which 
includes a fungicide and insecticide. The fungicide component consisted of metalaxyl, 
pyraclostrobin, and fluxapyroxad and the insecticide component consistent of imidacloprid 
(Monsanto, 2016). The reason to use the fungicide and insecticide seed treatment was to 
reduce possible biotic variables such as seedling diseases and bean leaf beetles that have that 
the potential to impact emergence and initial plant population. Furthermore, ILeVO® (Bayer 
Crop Science, Leverkusen, Germany) was not used for the purpose to see how SDS would 
affect the soybean plant in-season since the soybean were planted into cold soils (Bayer Crop 
Science, 2016).   
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Picture 1. Experiment location in south-central Illinois, near 
Morrisonville, IL. (Google Earth Imagery, © Google 2018) 
 12 
 
 
During both planting dates consideration was made to make sure that soil moisture 
levels were in the correct range for tillage operations to occur. Ideal soil moisture levels 
allowed for avoidance the of soil compaction and for proper seedbed conditions to be 
formed. When planting occurred the soybean was planted at about 1.5-inch in depth. This 
planting depth ensured the soybean was in good soil moisture and allowed for proper 
germination to occur. The seeding rate for both planting dates was 140,000 seeds per acre. 
Soil temperatures was measured for the daily high and low at the 2-inch soil depth under bare 
soil at time of planting and for 2 days after planting. The data used for soil temperature was 
Table 1. Experimental design illustrating soybean planting date, 
variety treatment replication and randomization for the 2017 and 
2018 growing seasons. 
Planting Date Variety Planting Date Variety
22-Mar Buffer 24 rows 15-Mar Buffer 24 rows
22-Mar AG39X7 16-Mar AG39X7
22-Mar AG36X6 16-Mar AG36X6
15-Apr AG36X6 20-Apr AG39X7
15-Apr AG39X7 20-Apr AG36X6
15-Apr AG36X6 16-Mar AG36X6
15-Apr AG39X7 16-Mar AG39X7
22-Mar AG36X6 16-Mar AG39X7
22-Mar AG39X7 16-Mar AG36X6
22-Mar AG39X7 20-Apr AG36X6
22-Mar AG36X6 20-Apr AG39X7
15-Apr AG39X7 20-Apr AG39X7
15-Apr AG36X6 20-Apr AG36X6
22-Mar AG36X6 16-Mar AG36X6
22-Mar AG39X7 16-Mar AG39X7
15-Apr AG36X6 20-Apr AG36X6
15-Apr AG39X7 20-Apr AG39X7
15-Apr Buffer 24 rows 20-Apr Buffer 24 rows
2017 2018
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from the Water and Atmospheric Recourses Monitoring Program using the Springfield, IL 
location. A rotary hoe was used both years of the study due soil crusting that occurred which 
would have affected emergence. A rotary hoe was used both years on the March planted 
soybean, while the April planted soybean required it only in 2017. 
Once soybean emergence had occurred, Prefix®, (S-metolachlor and Sodium Salt of 
Fomessafen; Syngenta, Basel, Switzerland) was applied for weed control around the second 
trifoliate (V2) growth stage. Soybean plant density was determined at the third trifoliate 
growth stage to make sure adequate populations had been reached. A threshold of 75,000 
plants per acre was used as a criteria for an individual treatment strip to be included. If an 
individual treatment strip failed to reach 75,000 plants per acre that strip was not included. 
Overall, no treatments failed to reach the threshold of 75,000 plants per acre.  
The date of emergence, flowering, and full maturity was recorded. All of the items 
listed were only visual observations and no measurements were taken. However, these visual 
observations could help determine why certain yields were reached. Grain yield and moisture 
was determined at harvest with a combine and weigh wagon to obtain accurate weights from 
each plot. Grain moisture was collected to properly adjust grain yield to 13%. The plot was 
harvested on September 16, 2017 and September 15, 2018. Soybean yield, plant density, and 
seed mortaltiy was analyzed to determine if there was a statistical differences at alpha 0.05 
level using the proc glm procedure (SAS Institute Inc., Cary, NC). 
 
RESULTS AND DISCUSSION 
There are factors to consider when planting soybean in March in addition to yield potential. 
The biggest factor to consider is soil conditions when considering early planting. Typically 
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soil conditions are cold and wet in mid-March and this would impact the ability and 
effectiveness of field operations. The opportunity to plant in March is normally narrow due 
to lack of heat and minimal soil drying from previous snow melt and rainfall events. Due to 
excessive soil moisture, field operation are not allowed to occur or soil compaction becomes 
a greater issue. During the spring of 2018, March 16 was the only suitable day for field 
operations to occur. In 2017, there were only 2 suitable days for planting in March (Picture 
2), the early planting date occurred on March 22. During this study soil temperature was 
disregarded in order to understand the effects of germination in cold soils. If conditions were 
not ideal in March or April, the planting date would be delayed until conditions became 
favorable for planting operations to occur. The second round of planting date occurred when 
soil moisture levels were in the correct range and within the correct timeframe. The second 
planting occurred on April 15, 2017 and April 20, 2018. Shifting of planting dates from one 
year to the next were necessitated by actual and forecasted rainfall events. 
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Soil Temperature and Heat Unit Accumulation  
Throughout this study soil temperature was a factor that potentially influenced 
emergence and plant density. Daily low and high soil temperatures were recorded at the 2-
inch soil depth (Table 2). At planting the high soil temperature on March 22, 2017 was 
59.4°F. The next two days the high soil temperature was 49.4°F and 65.9°F. The low 
temperature of the soil was 36.3°F on March 22 followed by 33.2°F and 43.2°F for the next 
two subsequent days. On March 16, 2018 the high soil temperature was 46.7°F, followed by 
42.6°F and 59.1°F for the two subsequent days. The low soil temperature during this time 
was 36.2°F on March 16 followed by 38.6°F and 34.6°F for the next two following days. 
Below 50°F soybean seeds can experience imbibitional chilling injury which happens during 
Picture 2. Planting on March 22, 2017 with a John Deere 
7200 planter. (Courtesy of Nicholas Marley, 2017) 
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the first hours of water uptake and results in reduced emergence and early season vigor 
(Bramlage et al., 1978).  
 
The soybean planted in April was placed into warmer soil which reduced the risk 
chance of cold injury occurring compared to the March plantings dates. Starting on April 15, 
2017 the 3 day high soil temperature was 80.3°F, 67.8°F, and 75.2°F. The soil temperature 
was slightly cooler on April 20, 2018 with 67.6°F followed by 63.6°F and 63.9°F high soil 
temperatures. The low soil temperature during April 2017 was 59.7°F, 56.9°F, and 55.0°F. 
April 2018 had slightly cooler temperatures compared to 2017, 36.7°F, 43°F, and 47.3°F.  
As indicated by soil temperatures and lack of growing degree day (GDD) 
accumulation, the March planting dates required more days for emergence. The lack of GDD 
accumulation had an effect on soybean germination by limiting growth initially. In 2017, 
there was germination and minimal radical development within 48 hours after planting (14 
GDD, Picture 3 and 4). In comparison, in 2018 it took 8 days to reach the days to reach the 
same GDD accumulation (Picture 5). Overall, the GDD accumulation in 2018 was extremely 
slow with 17 days with no GDD accumulation while in 2017 there were only three days with 
Table 2. Bare soil high and low temperature at the 2-inch soil depth for the 
day of planting and two following days in 2017 and 2018. 
Date Minimum Maximum Date Minimum Maximum 
22-Mar 36.3
°F
59.4
°F
16-Mar 36.2
°F
46.7
°F
23-Mar 33.2
°F
49.4
°F
17-Mar 38.6
°F
42.6
°F
24-Mar 43.2
°F
65.9
°F
18-Mar 34.6
°F
59.1
°F
15-Apr 59.7
°F
80.3
°F
20-Apr 36.7
°F
67.6
°F
16-Apr 56.9
°F
67.8
°F
21-Apr 43.0
°F
63.9
°F
17-Apr 55.0
°F
75.2
°F
22-Apr 47.3
°F
60.9
°F
20182017
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no GDD accumulation (Appendix 1A; 2A). This slow GDD accumulation meant the soybean 
were subjected to rainfall and cool temperatures for a longer period of time compared to 
April planting dates. This was more evident in 2018 where the March planted soybean 
experienced two snowfall events on April 2 and 9 resulting in snow cover after both events 
(Picture 6). 
  
Picture 3. Soybean seed (AG36X6) at 48 hours after planting 
(March 24, 2017) and accumulation of 14 growing degree days. 
(Courtesy of Nicholas Marley, 2018) 
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Picture 4. Soybean seed (AG39X7) at 48 hours after planting (March 24, 2017) and 
accumulation of 14 growing degree days. (Courtesy of Nicholas Marley, 2018) 
Picture 5. Soybean seed (AG36X6) at 192 hours after planting (March 23, 2018) 
and accumulation of 10 growing degree days. (Courtesy of Nicholas Marley, 
2018) 
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 Soil crusting was also a problem experienced with both the March and April planted 
soybean. A thick crust had developed above the soybean and rotary hoeing was needed to 
ensure emergence was not effected (Picture 7, 8, and 9). In addition, 2018 had similar soil 
conditions where a thick soil crust developed and action was needed to ensure proper 
emergence. The March planted soybean needed rotary hoeing prior to emergence to break-up 
the soil crust and allow for proper emergence. In 2017, the April planted soybean also needed 
this operation and was difficult to perform because the March soybeans were emerged and 
the rotary hoe had just enough space between each plot (Picture 10). In 2018, no rotary 
hoeing was needed for the April planted soybeans. The use of a rotary hoe can reduce stand 
density and care was taken when this operation occurred. After rotary hoeing clods 
developed which could have reduced emergence and plant density but it appeared they did 
Picture 6. Experiment after two snow events on April 2 and 9, 2018. 
(Courtesy of Nicholas Marley, 2018) 
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not in this circumstance (Picture 11). In this study, rotary hoeing was beneficial and did not 
harm plant density.  
 
 
Picture 7. Soil crust development on April 3, 2017 at 13 days after 
planting and 74 accumulated growing degree days of AG36X6. 
(Courtesy of Nicholas Marley, 2017) 
Picture 8. Soil crust development on April 3, 2017 at 13 days after planting and 74 
accumulated growing degree days of AG39X7. (Courtesy of Nicholas Marley, 
2017) 
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Picture 9. Soil crust development on April 8, 2017 at 18 days after planting 
and 103 accumulated growing degree days of AG39X7. (Courtesy of 
Nicholas Marley, 2017) 
Picture 10. View of experiment area following rotary hoeing 
operation on April 15, 2017 with view of March planted soybean 
emerging. (Courtesy of Nicholas Marley, 2017) 
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Emergence and Plant Density 
In 2017, it took 19 days to accumulate 121 GDD for the March planted soybean to 
start emergence on April 9, compared to the April planting where emergence was seen in 7 
days on April 22 with 123 GDD accumulated. In 2018, it took 38 days and 122 GDD for the 
March planted soybean to start emergence on the April 22. In comparison the April planting 
had emergence in 11 days on May 1 at 125 GDD accumulation. The 2018 March planted 
soybean were planted 36 days ahead of the April planting and from the March 16, 2018 
planting date until the April 20 planting occurred the March planted soybean accrued 106 
more GDD. Similarly, the 2017 March planted soybean were planted 25 days ahead of the 
April planting date and from March 22, 2017 planting date till the April 15 planting date 
occurred the March planted soybean accrued 195 more GDD. While GDD accumulation was 
minimal, vegetative growth was slightly earlier for the March planting dates where the 
unifoliates were unfolded as the April planted soybean where just emerging (Picture 12). 
 
Picture 11. View of AG36X6 March planted soybean following rotary hoeing; picture taken 
May 2, 2018. (Courtesy of Nicholas Marley, 2018) 
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After emergence of both planting dates, plant densities were determined at 
approximately the V3 (3rd trifoliate) growth stage. There was no interaction effect of planting 
date by variety for soybean plant density in either 2017 or 2018 (Figure 1). It appears the 
cool soil temperatures during the study affected the populations of the March planted 
soybeans. The March planting date resulted in lower plant densities compared to the April 
planting date for both varieties (Figure 2). The mean plant density for the March planting was 
106,125 and 102,336 plants/acre compared to 125,875 and 128,880 plants/acre for April for 
2017 and 2018 respectively. The soybean mortality rate was determined using the emerged 
plant density divided by seeding rate (140,000); then 1 minus that answer. There was an 
estimated mean mortality rate of 24.3% and 27.0% for March plantings compared to 10.0% 
Picture 12. March planted AG36X6 soybean (left) and April planted AG36X6 (right); 
picture taken May 2, 2018. (Courtesy of Nicholas Marley, 2018) 
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and 8.0% for April plantings in 2017 and 2018 respectively (Figure 3). One approach to 
counter the lower plant density with ultra-early planting would be to increase the seeding 
rate.  
 
Figure 1. Mean soybean plant density (plants/acre) for AG36X6 and AG39X7 
soybean varieties for March and April planting dates. 
Figure 2. Mean soybean plant density (plants/acre) for March and April planting 
dates. 
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Growth and Development  
As the growing season progressed, several visual observations were taken such as 
date of flowering, date of maturity, and disease presence. In both years the March planted 
soybean started flowering approximately one week ahead of the April planted soybean. In 
2017, the AG36X6 started flowering on June 1 while the AG39X7 started flowering on June 
2 (Picture 13 and 14). The April planted AG36X6 flowered on June 8 and the AG39X7 
flowered on June 9. Similar observations were seen in 2018 with the March planted soybean 
approximately 1 week ahead in development compared to the April planted soybean. The 
March planted soybean started flowering on May 29 and 30 for AG36X6 and AG39X7 
respectively. Whereas the April planted soybeans started flowering on June 7 and 8. The 
April planted soybean were developmentally behind the March planted soybean throughout 
2017 and 2018, however, visual growth differences from a distance were small (Picture 15). 
Figure 3. Mean mortality rate for soybean at emergence for both years 
(2017 and 2018). 
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Picture 13. March planted AG36X6 at beginning flower 
stage on June 1, 2017. (Courtesy of Nicholas Marley, 2017) 
Picture 14. March planted AG39X7 at beginning flower stage 
on June 2, 2017. (Courtesy of Nicholas Marley, 2017) 
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In 2017 and 2018 as the growing season progressed SDS showed up first in the 
March planted soybeans. In 2017, SDS was much more severe compared to 2018. This is 
partly due to the 2017 plot being in a continuous soybeans field, whereas 2018 was in a 
soybean following corn rotation. In both years SDS, showed up early and the first foliar signs 
of the disease was on identified on August 1, 2017 and August 8, 2018 (Picture 16). This 
early foliar appearance of SDS can have a dramatic impact on yield which was seen in the 
March planted AG36X6 in 2017.  
Picture 15. March planted AG36X6 (left) and April planted AG36X6 (right) on 
June 1, 2018. (Courtesy of Nicholas Marley, 2018) 
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In 2017, vast visual differences caused by SDS were seen in variety and planting date 
treatments. We were able to tell the March planted AG36X6 had the greatest infection 
incidence and severity for SDS compared to the March planted AG39X7. This high infection 
incidence of the AG36X6 could have translated to the yield reduction that was observed 
when the plot was harvested. From the yield results and visual observation, SDS had an 
impact on yield which reduced the overall yield that was documented in the trial. Since 
AG36X6 is more susceptible than AG39X7 to SDS, although only 1 difference in rating, the 
yield loss to due to SDS is speculated to be more severe. The April planted soybean, both 
AG36X6 and AG39X7, had little to no visual foliar symptoms of SDS during the growing 
season. 
Picture 16. View of soybean variety AG36X6 planted in March with 
sudden death syndrome on August 8, 2018. (Courtesy of Nicholas 
Marley, 2018) 
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Leaf senescence of the March planting date was 7 to 10 days sooner compared to the 
April planting dates (Picture 17).  Furthermore, this advanced development continued to full 
maturity where the March planted soybean reached maturity approximately 7 to 10 days 
ahead of the April planting date for both varieties in both years (Picture 18). Additionally, the 
March planting date was ready to harvest 7 days sooner compared to the April planting date. 
At harvest, there was no visual height difference between the two planting dates each year 
(Picture 19 and 20).  
 
 
Picture 17. Aerial view on August 25, 2017 illustrating the incidence and severity of sudden 
death syndrome differences between March and April planted soybean. Variety AG36X6 has 
higher severity of sudden death syndrome. (Courtesy of Nicholas Marley, 2017) 
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Picture 18. Difference in soybean senescence on August 27, 2018 with March 
planted date (left) and April planting date (right). (Courtesy of Nicholas Marley, 
2018) 
Picture 19. March planted (left) and April planted (right) AG36X6 
soybean on September 15, 2018. (Courtesy of Nicholas Marley, 2018) 
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Grain Yield 
 The biggest influence on soybean yield was year (2017 was 78.5 bu/ac and 2018 was 
99.8 bu/ac). Soybean grain yield was 21.4 bu/ac greater in 2018 compared to 2017 (Figure 
4). However, because weather and previous crop were confounded, no statistical analysis was 
conducted for the year factor. The main effects of planting date and variety and their 
interaction did not significantly affect grain yield in 2017 or 2018 (Figure 5; Appendix 3A; 
4A). In 2017, the March planted soybean had a 0.92 bu/ac yield advantage over the April 
planted soybean. In 2018, the March planted soybean yielded 1.37 bu/ac less than the April 
planted soybean.          
Picture 20. March planted (left) and April planted (right) AG39X7 
soybean on September 15, 2018. (Courtesy of Nicholas Marley, 2018) 
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When we look at individual varieties according to planting date all yields were very 
similar.  There was no significant difference between planting date and varieties. Overall in 
2017, the March planted AG39X7 had the overall highest mean (81.75 bu/ac), followed by 
April planted AG36X6 (78.5 bu/ac), next the April planted AG39X7 (77.5 bu/ac), and lastly 
March planted AG36X6 (76.0 bu/ac). In 2018, April planted AG39X7 was the highest yield 
(101.25 bu/ac) followed by March and April planted AG36X6 (100.75 and 99.65 bu/ac 
respectively) and lastly March planted AG39X7 (97.5 bu/ac) (Figure 5). 
Figure 4. Mean grain yield of March and April planted soybean over the 2017 and 2018 
growing season. 
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Figure 5. Grain yield across 2017 and 2018 for planting date, variety treatments in 
south-central Illinois. 
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CONCLUSION 
In conclusion, this field experiment found that ultra-early planting of soybean in mid-
to-late March compared to mid-April did not increase soybean yields in south-central Illinois. 
It was expected that the highest yield would be at the March plantings. However, there was 
no significant difference yield between the two planting dates. This could be due to the 
number of stress factors placed upon the soybeans such as: cold soils, delayed emergence, 
emergence issues, and higher SDS infection rates. One or all of these factors could have 
effected overall yield potential of the soybean. At this time we cannot recommend planting 
soybeans in March due to the additional risk and no added yield benefit. These results will 
likely vary in trials that follow, depending on weather and environmental conditions. To 
better understand planting date of ultra-early soybean further exploration should be done with 
ILeVO® seed treatment in future experiments to eliminate SDS infection and understand if 
ultra-early planted soybean have a yield benefit.   
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Appendix A 
Table 1A. 2017 high and low temperatures, daily growing degree days and accumulation of 
growing degree days. 
Total GDD Total GDD
Date Max T, °F Min T, °F GDD March April
3/22 49.1 31.7 0 0 March soybeans planted
3/23 50 36.6 0 0
3/24 78.2 48.9 14.1 14.1
3/25 65.7 58.2 11.95 26.05
3/26 58.6 48.1 4.3 30.35
3/27 58.3 47.5 4.15 34.5
3/28 58.1 47.8 4.05 38.55
3/29 57.5 45.1 3.75 42.3
3/30 67.9 49 8.95 51.25
3/31 49.3 41.7 0 51.25
4/1 59.2 38.3 4.6 55.85
4/2 66.4 45.9 8.2 64.05
4/3 64.5 54.5 9.5 73.55
4/4 63.4 53.6 8.5 82.05
4/5 56 42 3 85.05
4/6 54.9 42.9 2.45 87.5
4/7 60 38.9 5 92.5
4/8 72.5 44.9 11.25 103.75
4/9 77.3 58 17.65 121.4 Emergence for March soybeans
4/10 76.2 57 16.6
4/11 61.9 46.7 5.95
4/12 71.4 42.6 10.7
4/13 83.9 54.1 19
4/14 83.9 57.5 20.7
4/15 85 65.4 25.2 25.2 April soybeans planted
4/16 70.7 58.8 14.75 39.95
4/17 73.1 51.8 12.45 52.4
4/18 78.4 51.1 14.75 67.15
4/19 86.1 63.8 24.9 92.05
4/20 83 53.9 18.45 110.5
4/21 59.9 48.5 4.95 115.45
4/22 65.9 46 7.95 123.4 Emergence for April soybeans
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Table 2A. 2018 high and low temperatures, daily growing degree days and accumulation of 
growing degree days. 
Total GDD Total GDD
Date Max T, °F Min T, °F GDD March April
3/16 46.9 29.5 0 0 March soybeans planted
3/17 38.6 36.1 0 0
3/18 55.1 29.5 2.55 2.55
3/19 57.1 36.4 3.55 6.1
3/20 42.3 31.3 0 6.1
3/21 46.9 29.5 0 6.1
3/22 54.3 25.9 2.15 8.25
3/23 53.2 38.9 1.6 9.85
3/24 39.6 32.6 0 9.85
3/25 47.3 31.4 0 9.85
3/26 54 33.3 2 11.85
3/27 57.4 40.2 3.7 15.55
3/28 49.5 37.9 0 15.55
3/29 51 44.2 0.5 16.05
3/30 54.6 36 2.3 18.35
3/31 59.3 34.6 4.65 23
4/1 35 22.9 0 23
4/2 42.8 18.2 0 23
4/3 66.5 34.9 8.25 31.25
4/4 39.4 24.8 0 31.25
4/5 54.7 26 2.35 33.6
4/6 45.3 27 0 33.6
4/7 40.4 20.3 0 33.6
4/8 39.4 27.2 0 33.6
4/9 40.2 30.9 0 33.6
4/10 47.6 31.7 0 33.6
4/11 74.9 38.4 12.45 46.05
4/12 82.4 53 17.7 63.75
4/13 76.5 61.8 19.15 82.9
4/14 65.4 45.2 7.7 90.6
4/15 45.4 31.9 0 90.6
4/16 39.9 27 0 90.6
4/17 54.1 28.8 2.05 92.65
4/18 57.5 35.2 3.75 96.4
4/19 56.8 34.8 3.4 99.8
4/20 63.4 32.4 6.7 106.5 6.7 April soybeans planted
4/21 63.8 44 6.9 113.4 13.6
4/22 68.8 48.3 9.4 122.8 23 Emergence for March soybeans
4/23 68.5 49.8 9.25 32.25
4/24 72.2 53.6 12.9 45.15
4/25 66.5 48.2 8.25 53.4
4/26 70.3 40.3 10.15 63.55
4/27 72.6 49.5 11.3 74.85
4/28 60.9 39.4 5.45 80.3
4/29 67.1 35.1 8.55 88.85
4/30 80.5 45.2 15.25 104.1
5/1 86.2 55.2 20.6 124.7 Emergence for April soybeans
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Weight Moisture Yield Planting Date Variety Population Length inches per row number of rows
- 22-Mar - - - - -
650 10.5% 83.63 22-Mar 39X7 101,000 387 30 6
566 10.1% 73.15 22-Mar 36X6 110,000 387 30 6
626 10.1% 80.90 15-Apr 36X6 124,000 387 30 6
686 10.4% 88.36 15-Apr 39X7 129,000 387 30 6
600 10.2% 77.45 15-Apr 36X6 128,000 387 30 6
574 10.1% 74.18 15-Apr 39X7 123,000 387 30 6
614 10.0% 79.44 22-Mar 36X6 107,000 387 30 6
622 10.1% 80.38 22-Mar 39X7 104,000 387 30 6
644 10.2% 83.13 22-Mar 39X7 112,000 387 30 6
556 10.0% 71.93 22-Mar 36X6 109,000 387 30 6
564 10.2% 72.81 15-Apr 39X7 127,000 387 30 6
632 10.0% 81.77 15-Apr 36X6 126,000 387 30 6
620 10.0% 80.21 22-Mar 36X6 102,000 387 30 6
618 10.2% 79.78 22-Mar 39X7 104,000 387 30 6
570 10.1% 73.66 15-Apr 36X6 130,000 387 30 6
582 10.1% 75.21 15-Apr 39X7 120,000 387 30 6
- 15-Apr - - - - -Buffer 24 rows
Buffer 24 rows
2017
Table 4A. 2017 plot results. 
Weight Moisture Adj.  Yield Planting Date Variety Population Length inches per row number of rows
15-Mar - - - - -
1060.8 14.8% 102.40 15-Mar 39X7 112562 491 30 6
1081.2 14.2% 105.11 15-Mar 36X6 86152 491 30 6
979.2 14.0% 95.41 20-Apr 39X7 130485 491 30 6
1020 14.2% 99.16 20-Apr 36X6 132638 491 30 6
1071 14.4% 103.87 15-Mar 36X6 92410 491 30 6
979.2 14.1% 95.30 15-Mar 39X7 112532 491 30 6
1009.8 13.5% 98.97 15-Mar 39X7 110852 491 30 6
989.4 13.6% 96.86 15-Mar 36X6 94753 491 30 6
989.4 13.8% 96.63 20-Apr 36X6 124685 491 30 6
1071 13.6% 104.85 20-Apr 39X7 125693 491 30 6
1030.2 13.3% 101.20 20-Apr 39X7 128760 491 30 6
1030.2 13.8% 100.62 20-Apr 36X6 131891 491 30 6
979.2 13.0% 96.52 15-Mar 36X6 112569 491 30 6
948.6 12.9% 93.62 15-Mar 39X7 96852 491 30 6
1040.4 13.3% 102.20 20-Apr 36X6 127562 491 30 6
1050.6 13.0% 103.56 20-Apr 39X7 129324 491 30 6
- 20-Apr - - - - -
2018
Buffer 24 rows
Buffer 24 rows
Table 3A. 2018 plot results. 
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Table 5A. Plant population and percent stand loss. 
Planting Date Variety Population Stand Loss Planting Date Variety Population Stand Loss
22-Mar AG39X7 101,000 27.86% 16-Mar AG39X7 112,562 19.60%
22-Mar AG36X6 110,000 21.43% 16-Mar AG36X6 86,152 38.46%
15-Apr AG36X6 124,000 11.43% 20-Apr AG39X7 130,485 6.80%
15-Apr AG39X7 129,000 7.86% 20-Apr AG36X6 132,638 5.26%
15-Apr AG36X6 128,000 8.57% 16-Mar AG36X6 92,410 33.99%
15-Apr AG39X7 123,000 12.14% 16-Mar AG39X7 112,532 19.62%
22-Mar AG36X6 107,000 23.57% 16-Mar AG39X7 110,852 20.82%
22-Mar AG39X7 104,000 25.71% 16-Mar AG36X6 94,753 32.32%
22-Mar AG39X7 112,000 20.00% 20-Apr AG36X6 124,685 10.94%
22-Mar AG36X6 109,000 22.14% 20-Apr AG39X7 125,693 10.22%
15-Apr AG39X7 127,000 9.29% 20-Apr AG39X7 128,760 8.03%
15-Apr AG36X6 126,000 10.00% 20-Apr AG36X6 131,891 5.79%
22-Mar AG36X6 102,000 27.14% 16-Mar AG36X6 112,569 19.59%
22-Mar AG39X7 104,000 25.71% 16-Mar AG39X7 96,852 30.82%
15-Apr AG36X6 130,000 7.14% 20-Apr AG36X6 127,562 8.88%
15-Apr AG39X7 120,000 14.29% 20-Apr AG39X7 129,324 7.63%
2017 March - Avgerage Stand Loss 24.20% 2018 March - Average Stand Loss 26.90%
2017 April - Average Stand Loss 10.09% 2018 April - Average Stand Loss 7.94%
Both Years - 36X6 March - Average Stand Loss 27.33%
Both Years - 39X7 March - Average Stand Loss 23.77%
Both Years - 36X6 April - Average Stand Loss 8.50%
Both Years - 39X7 April - Average Stand Loss 9.53%
Both Years - March - Average Percent Stand Loss 25.55%
Both Years - April - Average Percent Stand Loss 9.02%
2017 2018
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Year Location Peroid WEEK ENDING Progress Planted
1998 US TOTAL WEEK #19 5/10/1998 15%
1998 US TOTAL WEEK #20 5/17/1998 38%
1998 US TOTAL WEEK #21 5/24/1998 63%
1998 US TOTAL WEEK #22 5/31/1998 75%
1998 US TOTAL WEEK #23 6/7/1998 86%
1998 US TOTAL WEEK #24 6/14/1998 90%
1998 US TOTAL WEEK #25 6/21/1998 93%
1998 US TOTAL WEEK #26 6/28/1998 96%
2008 US TOTAL WEEK #17 4/27/2008 2%
2008 US TOTAL WEEK #18 5/4/2008 5%
2008 US TOTAL WEEK #19 5/11/2008 11%
2008 US TOTAL WEEK #20 5/18/2008 27%
2008 US TOTAL WEEK #21 5/25/2008 52%
2008 US TOTAL WEEK #22 6/1/2008 69%
2008 US TOTAL WEEK #23 6/8/2008 77%
2008 US TOTAL WEEK #24 6/15/2008 84%
2008 US TOTAL WEEK #25 6/22/2008 91%
2008 US TOTAL WEEK #26 6/29/2008 95%
2018 US TOTAL WEEK #16 4/22/2018 2%
2018 US TOTAL WEEK #17 4/29/2018 5%
2018 US TOTAL WEEK #18 5/6/2018 15%
2018 US TOTAL WEEK #19 5/13/2018 35%
2018 US TOTAL WEEK #20 5/20/2018 56%
2018 US TOTAL WEEK #21 5/27/2018 77%
2018 US TOTAL WEEK #22 6/3/2018 87%
2018 US TOTAL WEEK #23 6/10/2018 93%
2018 US TOTAL WEEK #24 6/17/2018 97%
Table 6A. USDA-NASS soybean planting progress for 1998, 
2008, and 2018. 
 42 
 
Appendix B 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table 1B. Soybean grain yield ANOVA for planting date by 
variety by year interaction. 
Table 2B. Soybean grain yield ANOVA for planting date and 
variety in 2017. 
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Table 3B. Soybean grain yield ANOVA for planting date 
and variety in 2018. 
Table 4B. Soybean plant density ANOVA for planting date 
by variety by year interaction. 
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Table 5B. Soybean plant density ANOVA for planting date and 
variety in 2017.  
Table 6B.  Soybean plant density ANOVA for planting date and 
variety in 2018. 
